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Difference Methods for the Numerical Calculation 


of tne Discontinuous Solutions of Hydrodynamic | qeations 


v 
a = B £ for automatic 


equipments the following scheme is recommended 


tVAB 
= 34) “oh. 
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TVAB 
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In the case of acoustic waves the author gives an interesting 
physica] interpretatien for (1) which then is used in Chap-er 
II in order to obtain the difference scheme for plane anidi- 
mensional instationary hydromecharic Lagrange equations 
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Difference Methods for the Numer cai Caiculation 
of the Discontinuous Solutions of Hydrodynamic Equatiana 


Since the system can pessess nongmecth salutiongs aver far 
continuous initial conditions, generhiizad solutions (éue to 
Sobolev) with impact waves are inetuded in the isi anion iia 18 
It is proved tnat the Proposed scheme under convergence tende 
to these generalizad solutions. Numerous singie drape ea 
of the acheme and experiences of colgat on are given, The 
scheme is used by Soviet elestranis sonpusers. The oa 
marks that similiar methods have beer Rereioped oy NON. . 
Yanenko. He furthermore mentisns L. I. Sedov ari hPL? 


Q.. 


There are 7 figuras and 4 referer neegs, 2 of whith are Ss 


and os “eriean. 


VU DL bios wow his ac, 1956 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000615520012-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000615520012-9 


AUER] BG BEE eA 8 TER LER PTD ES 0S INST EE AEE TEE TUES SUES EA RES TE REDE ESP ECTS ES TE DURES VHIPESATE | GUEST EOI BUELL UES ER ALE IE TAT TR IRE FE 
ear as j Cash CLE ERNEST WT Ci an LE, SG . 
ela 


re ae 


GODUNOV, S. K., ZHUKOV, A. I., SEMENDYEV, K. A. (Moscow) 
“Numerical Methods in the Analysis of One-Dimensional Unsteady Problems of 
Gas Dynamics." 


report presented at the First All-Union Congress on Theoretical and Applied 
Mechanics, Moscow, 27 Jan - 3 Feb 1960. 
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C111/c222 
AUTHOR: Godunov, S.K. 
Anan aise: 
TITLE: On the Concept of Generalized Solution 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 6, 
pp. 1279 ~ 1282 
TEXT: The author considers the quasilinear hyperbolic system {l 
OF (q 1Gore%9Q_) oG, ( 
“ 949459+090 ) 
(1) 494949 gee On P 


Generalized solutions are those q, (x,t), 


ot Ox 


ao(x,t),..,4 (x,t), for which 


on each contour it holds 


However, 
Card 1/2 


APPROVED FOR RELEASE: 09/19/2001 


PP, dx- 6, dt=0, 


it is senseless to denote all functions which satiefy this con- 
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dition as solutions. I.M. Gel'fand (Ref. 1) proposed to denote those among 
the a; a8 solutions which one obtains as limit values for —E—»+ 0 from 


the solutions of 

(2) ka rae dol (Ed i ) Vv 
at ox Ox} % "ik FX 

Such a definition would have a sense if it would be fixed uniquely by (1) 

and if the matrix [| b,, |] would not influence the result of the liniting 

process. 

By an exemple the author shows that-this is not the case, The fact that (1) 


is hyperbolic is not sufficient in order to guarantee the uniqueness of the 
mentioned limiting process (its independence of Ho.) Wl). 


There is 1 figure and 1 Soviet reference. 
SUBMITTED: May 30, 1960 
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GODUNOY, S.K. (Moskva) 


Evaluation of the inaccuracies occurring in the derivation of 
approximate solutions to simple equations of gas dynamics, Zhur,. 
vych.mat.i mat.fiz. 1 no.4:622-637 JleAg ‘6l. (MIRA 14:8) 
(Approximate computation) (Differential equations) 
(Gas dynamics) 
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uO , 
\o 112/B138 
AUTHORS: Godunov, S. Ke, Zabrodin, A. Voy Prokopov, G. FP. ‘Moscow) 
Me at 
TITLE: Difference scheme for two-dimensional non-stationary 


problems of gas dynamics and calculation of a flow with a 
shock vave that runs backward 


PERIODICAL: Zhurnal vychislitel'noy natematiki i matematicheskoy fiziki, 
ve 1, no. 6, 1961, 1020-1050 


TEXT: In this paper, the authors continue investigations of difference 
schemes for non-stationary problems of gas dynamics (cf. 5. Kk. Godunov. 


vatem. sb-, 1959, 47, no. 3, 271-306). In order to solve the system 
\" pdr dy -}- pu dydt -} pr drdt 0, 


\Y pudrdy + (p-+ pu*)dy dt als puvdrdt = 0, Q2 


\ pu didy -+ puv dy dt + (p -+ porydrdt - 0, 
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(ye p(e+ ot +2) \dady * Ee pu(e ph PE) dydt 


) ni fp? 
-++ pv (c + - ot. ee ddl = 0 


the authors use the following difference scheme 


(2.2), 


a ns F Re 


n—'Ys, n+'/s, nti, nts, 
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mys m |-3/3 mis mpl 


ats, 
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Difference scheme for two-dimensional... B112/B138 


Discontinuity disintegration is calculated using the scheme 


Bs 2 a Vip eae i Rah a 


u —t 
Pcp = PEAT Path op gg BAS Ma (3.8) 


u + uy, P. — Pa—y, 
Ux.p. =" n+l, 5 n ae ntl, n . 


x 


scheme is derived. In the latter part of the article, the authors use 
nets which are moved in accordance with the flow. Cases of axial 
symmetry, in particular that of a sphere, are considered. 

I. G. Petrovskiy, 0. M. Belotserkovskiy (Prikl. matem. i mekhan., 1960, 
24, no. 3, 511-517), and A. A. Dorodnitsin are mentioned. I. WM. Gel'fand, 
K. A. Bagrinovskiy, G. N. Novozhilov, V. V. Lutsikovich, and 

K. A. Semendayev are thanked for assistance. There are 15 figures and 

4 Soviet references. 


SUBMITTED: May 7, 1961 
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6.6590 IG B4ou c111/caas 
AUTHOR: Godunov S. K. 
TITLE: On the numerical solution of boundary value problems for 


systems of linoar ordinary differential aountiona. 
PERIODICAL: Uspekhi matematicheskikh nauk, v.16, no.3, 1961, 171-174. 


TEXT: Proposed is a numerical method for the solution of beundary 
value problems. 


y! = A(x)y + £(x) 
By(0) = 0, cy(1) = 0 
where y,f are vectors and A,3,C are matrices. The interval (ci, 1} is ? 
divided by voints 0 = XS XS Xyeeee x ew te Moa, (x,) be the X 


result of the integr.tion of the system y' = Ay + f£ with the initial 
conditions y(x,) - z(x,) from x= x tox = re 2 4(x,) = y;(0) 


(j = Op, 2eeke yh) e. If integrating the eyuations from 5 to x, one gets 
4 (x,) s x 45 (x,) (3 bead O41,2, 0 005k) 

The vectors n,(x,)s ny (x4) reve, n, (x,) have to be orthogonalized 
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and normed. The obtained vectors be z,(x,), Zo(x,)s--+2, (x1). The 


orthogonalisation formulas are 
= (uy uy), 


uy 
Ao; 
Ghy 


_ On = (Ug, 24), Wey = Vey Us) ~ 5, 
23> a (Ug — 3,21); 


(Wg, = (Uy, 24), Wyg = (Ug, 2q), Wy = Vas, Uy) — 05, — Oy, 


1 
aoa (Uy — 5,2, — 0g,2,); 


1 
ears (By — 12, Wyg2g— oo Oy Zeer) 


Woy = (Uys Zy)s Won = (Wor Za)s soos Won = (ig2q), 
Zq mm Mg — Wo12, — Wog2g— « - . — WonZy- 
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The orthogonalioation is noted in general by N 
g 


x,: By application of ni y the point 


one gains the triangular matrix. 
* we) (0) 
oY; oY of)... 0 er a wi") 


of) wo .., wf? of 
2 OYz-., of, a, ol} 


ae of)... caf?) ‘ ay) w(t) 
0 Of eas Ont Of nas 
of of? 
1 


By aid of integ 
is constructed. 


cc ig i 
| (2544) } = 0) fx, *5() } > (aylxp)} = wl) fy, a,(x,)} 
- (25(%_)} = 9 fu 


Every solution of y! « 
_ Card 3/5 7 poe 


rations and orthogonalisutions the following sequence 


na 13 (% 4) } ’ J a 0,1,2,...,k 
, Satisfying the boundary conditions on 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000615520012-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000615520012-9 
PEE [SHER JERE SSB ASAD PUL Jee EB Ba SUL ERIE ENL ERED PCH RESALE AEA SNE SE WA ET EER 
a . — nee : rt £ 


8/042 6i/o1é/oo /004/ 
04/00 
On the numerical solution ... 0111/0444 ; : : 


- ; n 
the left end, will get the value y(1) «= 24(*,) + 3, 8 Da (xq) 


on the right end. The coefficients ain) are obtained from the system 
Cy (1) = 0. The calculation of the solution in x: 8 = 0,1,2,-..,n 


k. (8) ; 
follows by formula y(x,) = a(x,) + i B, 25(x,), wivewe ai%) ‘G 
jal 


recurrently obtained from aa by aid of the matrix 2841), 
Let a) | 

s) |: 
(s)_ | Be 
P 


ae 

4 
then the recurrence formula is a (ett) als) = 8 (s+1), 
The author thanks I. A. Adamskaya and I. E. Shnol' for the numerical 
Card 4/5 
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6.3500 G111/ 0 333 
AUTHOR: Godunov, S.-K.- 


TITLE: No Unique "Blurring" of Discontinuities in Solutions to 
Quasilinear Systems 
PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 2, 
Pp. 272-275 
TEXT: The author considers differential equations which describe 


the "blurring" of the discontinuities in quasilinear hyperbolic 


systems. In order that a "blurring" takes place, the right sides 
of 


(4) OF (a), las q,) . 94,(q,) Torerer a) ce k 
— 29K 


ax 
must be replaced by the viscosity terms ay (e 2. bie Ox ). 
- &% 
If one seeks solutions of the form q3.* a, (Lap) =~ 4,(b), 


then one obtains ordinary differential equations (see (Ref.1)). 


The authar shows that reasonable Wb,,{l can exist for which the 
solution describing the "blurred" distSntinuity is not unique. 
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C 111/ © 333 - 
No Unique "Blurring" of Discontinuities in Solutions to Quasilinear 
Systems 


The systen kK 
L 
r) a 


(2) Q 94, 
© So (e D2 by at)» 
with 


Ls ay + 35 + 545 + 2e77 4 gel. + 6e%3 7 


1 


L ra; tap taste + ele ela, 


is hyperbolic for & = 0. In order that (2) with & > O be an evolution 
system in linear approximation it is sufficient that lb,, is 
positive definite. The equations for solutions q, = a; (Hh of (2) ares 


Card 2/3 dq, - -F,ae, 
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Syatems 
where 


1 1 : ' 
Az L- «L - Aya, - And, - A,a33 D «= 3 > boy o3 £¢ are integra- 
tion constants. The trajectories defined in the space (a,. Qo» a3) 


by (3) are orthogonal in the sense of the metric D to the equi- 
potential surfaces of the functionA.To the "blurred" discontinui- 
ties there correspond q,(t) which tend to finite boundary values 
for tT * ow which are tationary points of the function 

A(ays Gor 4 ). The author puts o = 1/2, A, = -3/2, A, = () and 

A, = 1/25 and shows by topological investigation of the equipoten- 
tial surfaces and of the structure of certain critical points 

that under variation of the metric D one can attain a nonuniqueness 
of the trajectories which describe the "blurred" discontinuity. 
There are 2 figures, and 1 Soviet reference. 

[Abstracter's note: (Ref.1) is a paper of J. M. Gel'fand in 
Uspekhi matematicheskikh nauk, 1959, Vol. 14, No. 2.) 


PRESENTED: June 30, 1960, by M. V. Keldysh, Academician 


SUBMITTED: June 21, 1960 
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GODUNOV, S.K. 


Instance of nonuniquenpss for a ncnlinear parabolic system. 


Dokl. AN SSSR 136 no,6:1281-1282 F 161, (MIRA 14:3) 


1. Predstavleno akademikom I. G. Petrovskim. 
(Differential equations) 


cletinidt: 
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THOR: Godunov, S.K. 


a 


TITLE: An interesting class of quasi-linear systems 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, no. 5,196, 21-523 


TEXT: The author points to a class of differential equations including 

& number of essential equations of mathematical physica and being suitable 
for the foundation of a mathematical theory. 

The equations of the reversible processes belonging to this class have 

the form 


Mie: oe 
pte 2 io (1) 


j J 


where L = L(a,s Tossed ) r 1 5 L 4(q,, Anrercs qn ys 


The following equations lead to this olass : 
1. Variation equations of Lagrange 
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& (26): & (2b) & (2h) 
1 


k 
uy 
2 


(1) 1 1 2 
x s L£ ul ; uy) F ae ; ul Neck ui) 
For a reduction put . 
=> ah) __ av 
ak Mt 8 W3K~4 Qulk) 7% 5-2“ ~ SUTky 
1 7) 


vf. 2 [ale 9%. alk) ILI td te) 9% 2 Se) oe 
= Los 
x L% aut®) Xo aul) ‘ ef gtk? ME Mt UR) 
1 2 * *9 
2. Differential equations of crystal optics. 
3. Equations of gas dynamics 
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t) a( 
oo pu? EE 4 Zeawts 4. Sous 9, 


Xs ‘GX 


Opus , Opus d (pul +- p) Opuges 
Wt a fa ot ey 


oes os Peri 


r Opusu, . 9 (pul + p) 


ir. alee 


Xe 


= 0 


BS) : 


Op he Opu: 4. Spu 
or + iat + Set + et m0, 


’ 


34 8 8 o. 95 8) 
w(e-ttard) omer ee ttges) 
i re 


male gett) ou (eta ctteiea 
= mamecet amie —__, —_—_ = (0, 


Xe 


.Por a reduction put 
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The systems (1) can be written in the form. 


va L pas + Zz Ld 9% = 0 
: 4; 4, t 45%, 8x o 


Jk 3 


card 4/5 it follows that on a convex L (a4s Qgrerey q,) they are 8 natural 
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nonlinear generalization of the symmetrical systems of K.0. Friedrichs 
(Ref. 1 s Comm. on pure and Appl. Math., 7, no. 2 (1954)). The correctness 
of the system (1) can be proved with the aid of the energy integrals for 
the derivatives. 
The equatione of the irreversible systems can be obtained fron (1) by 
adding of aeeetietyr terms 

L 


oL 
a, q 5 J, 9 
rE: v2 3x, “2, 3x; Pik x ; (3) 


J 
the matrix I by, ll is symmetrical in j,s and i,k, furthermore it is positive 


definite. The symmetry follows from the conditiona of Onsager for irre- 
versible processes. 

The author mentions 1.G. Petrovskiy. There are 6 Soviet-bloc and 3 non- 
Soviet-bloc references. The reference to the English-language publication 
reads as follows s k.0O. Friedrichs, Comm. on Pure and Appl. Math., 7, 

no. 2 (1954). 

PRESENTED: March 17, 1961, by I.G. Petrovakiy, Academician 

SUBMITTED: March 7, 1961 
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solving gags dynamics equation; 
razovol dinamiki; 
Novosibirskii 
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PHASE I BOCK EXPLOITATION SOV/ENO4 
Godunov, Sergey Konstantinovich, anu Viktor Solomonovich Ryaben'kiy 


Vvedentye v teoriyu raznostnykh skhem (Introduction to the Theory 
of Difference Schemes) Moscow, Fizmatgiz, 1962. 340 p. 
10,000 copies printed, 


Ed.: G.I, Biryuk; Tech. Ed.: L, Yu. Plaksh, 


PURPOSE: This book is intended for mathematicians who have to 
solve partial differential equations and for students 6f the 
third and more advanced university courses, The introduction 
and chapter I are intended for less qualified readers and may be 
used in the training of technicians in computation. 


COVERAGE: This book develops the concepts and techniques used in 
the solution of differential @quations by finite-difference 
methods. It covers basic theory of difference equations, 
convergence of their solutions to the Solution of differential 
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Introduction to the Theory (Cont.) SOV /6L¢: 


equations, stability of difference Bchemes, the order of 

approximation, the application of finite-difference scnremes to 

partial differential equations, and the Btability of differenne 

schemes applied to the solution of equations of nonstationary 

Drocesses by use of the spectral theory of difference dperators, 

No personalities are mentioned. There are 4S references: 

37 Soviet (ineluding 2 translations, 1 from the Englisn, 1 from 

the German), 5 English, and 3 German. The appendices are ao 
accompanied by 23 references: 14 Soviet, 8 English, and 1 tan? 
German, 


TABLE OF CONTENTS: 
Preface : 


Introduction " 
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AUTIIORS : Godunov, S.K., and Semendyayev, K.A- (Moscow) 


TITLE: Difference methods for the numerical solution of 
gasdynamic problems 


PERIODICAL: Zhurnal vychislitel'noy matematiki 1 matematicheskoy 
fiziki, v. 2, no. 1, 1962, 3 - 14 


TEXT: Various numerical methods and their range of applicability 
are considered and some unsolved problems are discussed. In case of 
moving singularities, it is convenient to use moving grids, connec- 
ted with the singularities; thereby it becomes unnecessary to arti- 
ficially introduce independent variables. For one-dimens:onal prob- 
lems. Lagrangian coordinate-grids are more suitable in this respect 
(than Eulerian). Moving grids are used in one~dimensiona_ problems 
involving contact discontinuities and in unsteady-flow problems 
past cylindrical bodies. A particular type of moving vrid (for one 
dimensional problems), is the one formed by 2 families o= cherac- 
teristics: However, the method of characterintics 15 not satiafac- 
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tory, because it does not adequateiy take into account the smooth- 
ness of the sought-for functions. The authors developed a computa- 
tional method, whereby the grid of the 3 families of charucterla- 
ties is associated with the straight lines t : const. This method 
however, was not further elaborated as it cannct be extended to the 
general equations of state. With regard to the various ditference- 
schemes, by which the gasdynamics equations are approximated, the 
optimization problem (i.e. how tc obtain resuits of the desired de- 
gree of accuracy with the least amount of computational work) has 
been quite insufficiently studied in technical literature. Further, 
the criteria are discussed for the choice of variables. As an exam~- 
ple, a difference scheme is considered for calculating a centered 
expansion wave in the (above-mentioned) grid, i.e. the lines t = 
const. and the family of characteristics issuing from the weve cen- 
ter. The possibilities inherent in the use of clectronic computers 
for solving gasdynamics problems are considered, us will £s methods 
of continued calculation. These methods involve the witroeéuction of 
"viscosity" in the differential evqu:.tions. It ais assumed that the 
equation of state is convex (i.e. the Bethe-‘Ieyl conditior. is sa- 
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tisfied). In this case it can be assumed that a unique generalized 
solution exists, although this is not proved. Thereby the main dif- 
ficulty is the possible accumulation of singularities. The charac- 
ter of such an accumulation was neither studied by purely mathema- 
tical methods, nor by applied methods. In this connection, the pos- 
sible continuation of the solution (through the singularities which 
were smoothed), deserves particular attention. Further, the conver- 
gence of the series solution is considered. The authors made an 
experimental calculation of expansion waves in a loczl second-order 
of accuracy scheme. Thereby it was found that the orders of weak- 
and of strong convergence coincided. It is noted that for the fur- 
ther development of computational methods based on the use of the 
generalized solution, it is necessary to first render more exact 
the latter concept. It is also noted that expansion waves are not 
dealt with in literature concerned with methods of continued calcu- 
lation, although difference methods yield particularly inadequate 
convergence for expansion waves. The above considerations regard- 
ing the one-dimensional problem, fully apply to multi-dimensionai 
problems, too. The numerical methods should be based on the concept 
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of general solution, but should at the same time make allowance 

for the rough structure of the solution. With respect to the choi- 
ce of the grids and variables, A.A. Dorodnitsyna's method of inte- 
gral relationships is recommended (Ref. 11: 0.M, Belotserkovskiy, 
Raschet obtekaniya krugovogo tsilindra s otoshedshey udarnoy val- 
noy. Sb. "Vychisl. matem.", M., Izd-vo AS SSSR, 1959, no» 3, 149~ 
185). This method yields a high order of accuracy, using 2-% compu- 
tation points only. Further, the advantages and disadvantages of 
explicit- and implicit difference schemes are considered. The rela- 
tion between the steady~ and unsteady flow-problems tg discussed, 
(Above, unsteady problems were considered). A flexible method is 
proposed, whereby the suitable variables can be selected (in the 
difference scheme), irrespective of the equations of state. This is 
achieved by using a separate (general) subprogram for the equa- 
tions of state. In conclusion it is noted that basic thecretical 
problems have yet to be cleared up, in yarticuluy those related to 
the concept of solving the relevant equations, the classes of func- 
tions met 1n the solutions, and the approximate methods of repre- 
senting these functions on grids. The opinions expressed in this 


Card 4/5 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000615520012-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000615520012-9 


BTR VOD 574d HEL FA DBF HA eS FR UE Te AM EE Sade Fa NN 9 SS URAL TULLE TEETH UAUE UE TET EAD SE Be PE RIES SEE BEAUTE SERPS TUBING DEUISIRG BN ELS IHENE LYE SHB ES ACT SE DES 


age 7 
$/208/62,/UCE/001,001/676€ 
Difference methods for the ... D299/ D303 


article were formed during numerous discussions in which mathema- 
ticians including Keldysh, Gel‘fand, Babenkc, D yachenks took part. 
There are 16 references: 13 Soviet-bloc and 3 non-Scviet-olac, 
(including 2 translations). The reference to tne lngiish- languages 
publication reads as follows: J. Neumann, R. Richtseyer, A method 
for the numerical calculations of hydre-dynamic shocks. do Appl. 
Phys., 1950, 21, no. 3, 232 - 237. 


SUBMITTED: October 19, 1961 
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_ GODUNOV, S.K, (Moskva); ZABRODIN, A.V. (Moskva) 


Difference schemes of second-order accuracy for multiidemensional 
problems. Zhur.vychmat.i mat.fiz, 2 no.4:706-708 Jl-ag 162, 
(MIRA 15:8) 


(Difference equations) 
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AUTHOR : Godunov, S. «. (sioscow) 

ae 
Titus: Method of ortnogonalizution for Betving of systens of 
difference equations 


PerluDLCaL: Zhurnal vychnislitel'noy matematikxi i matematicheskoy 
fizixi, v. 2, no. 6, 1962, 972-982 
TREAT: Difference equations of the form 
Luu=g, Ruy=W, - 
An—yin—1 + Br—yUn = In—), (n= 1,2,...,¥), 
Ruy = ¥; ; 


are considered. The solution algorithm is the followings 


110) . 


-1 , (o) 
35-1 /2'Fs-1/2 ~ “3-1/27%8-1 ? 
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Method of orthogonalization for ... B112/B186 
(9) aot (3) ; 
Yy * ~3 4 (24921 /2%391 (5 = Vs2ye-esk) 
/ 
t . 1 
Tne vectors 2), 22) 2\«) are ootained from the vectors Ys Ve 
ree yx) by ortuogonuiization and normalization. ‘The vectors 26"), f 
(2) (s) | aay 
zo reves Ze constitute a complete system of orthonormalized vectors sutis- 


o) 


1 2 “5 ee af : ° 
to 2! ye 2 ee a, and Suirills the inhomogeneous equation L25 ) n Ue 


fying the condition ual) = 0 (j2i,2,...,k). The vector zis perpendicular 


She error of the process is estimated under certain restrictions concerning 
the difference scheme apulies. 1 is found to be relatively small. The sub- 
ject of the oaper resulted fron a discussion at the Moskovakiy universitet 
(aoscow University) in 196U, initiated vy N. S. Bakhvalov who suggested 

a method for orthogonalization of scalur equations of the type 


= > 5 K 70d e e "ki e 
au t OU, + one fs, (cf. S. Kk. Godunov, V. S. Ryaben'kiy 
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Vvedeniye v teoriyu raznostnykh skhem (Introduction into the theory of 
difference schemes) M., Fizmatgiz (now printing) ). 


SUBMITTED: May 50, 1962 
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B125/3104 
AULHOR: Godunov, Se Ke | 
EVTOLES She problem of a generalized solution in the theory of 


quasilinear equations and in gas dynanics 


PEETODICAL: Uspekhi matenaticheskikh nauk, V- 17, no. 3(105), 1962, 
147-158 { 


maxe:; This review deals with applications of the general solutions of 


eo = = 0 to gas dynanics. S. Le Sobolev introduced this concept of & 


generalized solution in the oourse of un attempt to qhiminate the 
condition of ssoothness trom the general solution u » f(xt+t). The solution 
to a given differential equation can be generalized in variots ways. The 
difficulties caused py the ambiguity of the generalized polutiongs to the 
Cauchy problem can pe avoided by inposing additional limitations (a.g- 
integral conditions) on the generalized solutions. In thermodynamics, ‘he 
problem of the integrating factor seems to follow from the conditions for 


correctness of the aifferential equations. Attempts to discover 
Cara 1/2 
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elationships between thermodynamics and the partial differential 
quations achieved success through a systematic classification of the 
ifferent equations in mathematical physics. For systems that are 
ymmetric in Friedrichs' sense of that word, a law similar to the law of ae 
conservation of entropy can be derived. The Lagrange-Euler variational Me 
equation can be written as a system of three equations. In the one- 
dimensional case, the system with dissipative terms is 


: | ; : 
eee + la - (/ax)bd,) (dq, /ox) (6). 
Yere |; Dei is symmetric and positively definite matrix. The crdinary 


oO fo 


equations for solving (6) permit fine geometrical interpretations to be 
mace. In gas dynamics, a meaningful concept of generalized solutions 
exists only for such equations of state as fulfil the conditions of 
Bethe and Weyl. The proof of the theorems of existence is very 
cifficult. There are 4 figures. 
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1. Predstavleno akademikom IG, Petrovskin. 
(Nifferential equations) 
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‘4 GANT FORMS OF SYSTEMS OF LINEAR ORDINARY DIFFERENCE EQUA- 
py IONS WITH CONSTANT COEFFICIENTS (USSR) 4 a : : : 

i ri i 


ee ee, 
islitel’noy mal ematikil | 


© Gedunov, 5 & _ and vy. S. Ryaben'kiy. Zhurnal vych 
matermaticneskoy Ziziki, Vv. 3, NO- 2, Mar-Apr 1963, 2lir 282. | ae 
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: i A study is made of the systems of ordinary difference equations : 
feck J 
| a ae i ‘ ae : 
i 4 ‘: = = + May z= Pe : (1} 
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{vdj of she argume 
Canonical forms of the pundle of 


and A and Bare matr 
orms of the cjiference equation. 


nceiions vJ = 
cissa n and ordinate j- 
arameters 
canonical f 


with respect to fu 
as 2 point having an ab 

| matrices aA + BB, where a andB are P 
| ; analyzed. On the basis of this analysis, 


AU, + BU Lat = By. (2) 
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where U; and Fy ave vectors, are presented, and their properties studied, It is 

|; Shown ‘nacwitnout chinging its basic properties scalar system (t} can be reduced 

: | tO a vector fori (2) and that a unique solution of (1) corresponds to each solution of 
(2), Conditions for solving (1) are presented in the form of theorems. The reduc- 

| | Hon of.the boundary value proglem for (1) to that for (2) is investigeted, - {LK] 
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VASIL'YEV, O.F.; GODUNOV, S.K.; PRITVITS, N.A.; TEMNOYEVA, T.A.; 


FRYAZINOVA, I<L.; GHUGRIN, S.M. 


Numerical method for calculating the propagation of long waves 
in open river beds and its application to the flood prob‘.em. 


Dokl. AN SSSR 151 n0.33525-527 Jl 
1. Institut gidrodinamiki Sibirsk 


'63. (MIRA 16:9) 


ogo otdeleniya AN SSSR. 


Predstavleno akademikom P.Ya.Kochinoy, 
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ACCESSION NR: AP4037252 8/0208/64/004/003/0473/0484 
AUTHORS: Adamskaya, I. A. (Moscow); Godunov, S. K. (Moscow) 


TITLE: Method of spherical harmonics in the problem of critical paremeters 


SOURCE: Zhurnal vy*chislitel'noy matematiki i matematicheskoy fisiki., v. 4, nO. 3, 
'1964, 473-464 


TOPIC TAGS: spherical harmonics; critical parameter, spherical reactor, multigroup . 


approximation, reactor dimension 


ABSTRACT: ‘The authors study the problem of determining oritical parameters of ’ 
. spherical reactors in a multi-group approximation by the method of spherical har- 
monics. The problem for 2n harmonics and m groupe is reduced to a syatem of 2m 
differential equations for 2 mm unknowm funotions 43) iO, Vpsceey(Qn-1)y je 


4,2,e00,;m+ The index i denotes the number of the harmonic, and j - the number of 

the group. The system of differential equations has the form. _ 

, ee ra ee a 
a, isd 4. by bd 4 (rayier, § Oyo, 1) + yv9 = 9 yeew 4) 

: keel By 

LSet {=n 0,1,.00, (28 — 1); fer 4 2,008 m. : 
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‘Here 
(i + 1) (i + 2) 8 i(i — 4) (2) 
TBs ft 


are eo i 
“ot baat ne op, 


v4 4a the velocity of neutrons of the j-th group, A ie a parameter (time constant 
of the system) and P is density. Computing the variable ys j as the components of 
‘the veotor y in 2m dimensional space, the system can be rewritten as 


SY +L Qy + iy = pDy, (3) 
where P, Q, V, and D are matrices. The problem of finding critical parameters can 


‘be handled in the following manner. Considering strictly given reactor dimensions, . 


find the least value of the parameter ~ for which (3) hae a nontrivial solution 
satisfying the given boundary conditions, or determine the least value of the 

parameter 2 , with ~ = 0, for which systen (3) has a nontrivial solution in the 

region [o, BR), satisfying the given boundary conditions (problem of critical 

reactor dimensions), etc. The method proposed by the authors for solving this 

problem is a trial method. Given successively the values of the parameter being 
determined (3 or ~ ), one sdlves system (3) and each time computes some variable 

_ 4 ~ "residual" which, roughly epeaking, shows how mich one boundary condition is 
not eatisfied when the other ie satisfied. Trials are made until, for the chosen 
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value of the parazeter, the residual is practically 

equal to sero 
the work in setting up the programs (without which this paper could net have been 
written) was done by I. F. Sharovs." Orig. art. has: 12 formalas. 


ASSOCIATION ¢ none 
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GODUNOV, Yuriy Nikolsyevich; GRACHEV, Aleksey Savrilovicn, 
————"" KALASENIKOV, Anatoliy Fedorovich; KOLESIIKCV, Aleksandr 
Sergeyevich; DEVOCHKIN, N.I., red. 


[The greenbelt; practices in the establishment of perk 
forest plantations and orchards around Volgograd] Zele-- 
noe kol'tso; opyt sozdaniia lesoparkovykh nasazhdenii 4 
sadov vokrug Volgograda. Volgograd, Nizhne-Volzhskoe 
knizhnoe izd-vo, 1964. 100 p. (MIRA 18:3) 
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Subtrochanteric osteotomy with subsequent skeletal traction in 
coxa vara in children. Ortop., travm. 1 protest. 25 no.5:50 My 
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Age-related indications for surgical treatment of congerital syndactyly 
of the hand. Ortop., travm. 1 protez. 25 no,8:27-3] Ag '64, 
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GODLLOVA, K. 


27812. Godunova, K. N. Sort 1 plodorodiye pochvy (Sortolepytaniye ozimoy i 
yarovoy psheritei). Selektsiya 4 gemenovodsatvo, 1949, No. 9, 8. Welt. 
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USSR/Soil Science. Tillage. Melioration. Erosion J-5 
Abs Jour : Ref Zhur - Biol.e, No 10, 1958, No 43875 


Author =: Godunova Ku. 

Inst : Not Given 

Title : Treliminary Results of a Study of T.S. Mal'tsev's Method of 
Soil Tilling Made on Variety Testing Plots 


Orig Pub : Inforn. byul. Gos. komis,. po sortoispyt. se«kh. kul'tur pri 
M-ve s.-kh. SSSR, 1956, No 4, 3-3 


Abstract : A survey of the use of deep non-terraced plowing and surface 
tillage mide in 1955 at 200 varicty testing plots and in 
the kolkhozes of the taica and steppe zones of the European 
part of the USSR, Western Siberia, North Kazakhstan and the 
Northern Caucasus. According to the findings of 9 varicty 
plots in Western Siberia, deep non-terraced plowing on cherno- 
zen soils provided an incrcase in the productivity of sumcr 
wheat of from 1 to 2.8 centners per ha, The applicat:.on of 
deep non-terraced plowing with an uplifting of the fa:.1 plow 
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North Caucasus the use of deep 

crops also did not increase the harvest. In these rayons 
positive results were gotten from the surface working of the 
soil. Deep soil treatment provided a summer wheat, oats and 
corn yleld booste Positive results were obtained from the 
application of surface treatment on weed-free land for the 
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GODUNOVA, K.N., kand.sel!S8kokhozyaystvegnykh nauk 


Seeding rates and dates for winter wheat in non-Chernozem 
areas, Zemledelie 24 no.7:27-31 Jl '®. (MIRA 14:12) 
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GDDUNCVA, K.N., kand.sel'skokhozyaystvennykh nauk; KNOPOV, T.V. 


Effectiveness of manure-soil composts in the experiments of state 
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KIABUNOVSKIY, Ye.I.; BALANDIN, A.A.; GOBUNOVA, L.F. 


Chromatographic separation of menthol. Izv. AN SSSa Otd.khim.nauk 
no.12:2243-2244 D ‘él. (MIRA 14:31) 


1. Institut organicheskoy khimii im. N.D.Zelinskogo AN SSSR. 
(Menthol ) 
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KLABUNOVSKIY, Ye.I.; BALANDIN, A.A.; GODUNOVA, L.F. 


Inversion of l-menthone. Isv.AN SSSR Otd, khimjnauk no.5:886-890 
My '63. (MIRA 16:8) 


1. Institut organicheskoy khimii im, N.D.Zelinskogo AN SSSR. 
(Mek thanone--Optical properties) 
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BADALOV, S.T.; BASITOVA, S.M.; GODUNOVA, L.I. 


Distribution of rhenium in molybdenites in Central ce 
Geokhimiia no.9:813-817 '62. (MIRA 15:1. 
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GODUNOVA, N.K. [Hodunova, N.K.], kand,med.nuak; PRAVDIWA, L.I. 
. Effect of exercise therapy on external breathing in praznant wonen 
and new mothers with cardiovascular diseases. Ped., akush, i gin. 
20 no.2:46-50 '58. (MIRA 13:1) 


1, Otdel vnutrenney patologii beremennykh (sav. - and. ned, nauk 
N.A. Panchenko) Usrainskogo instituta klinicheskoy maditeiny (direktor - 
prof, A.L. Mikhnev). 
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LEVIN, Vile; QODUNOVA, Yo,K. (Moskva) 


Generalization of Carlson's inequality, Mat. sbor, 67 
NO 94.1 643-646 Ag 165, (MIRA 18:8) 
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GODVINSKIY, M1. 


Comments on a review of B.A.Bykov's "Geobotany” in a 


«6387 
persion dueeet Vost.AN Kasakh.SSR 16 mr AERA 1317) 


(Phytogeography) (Bykov, B.A.) 
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GODVINSKIY, M.I. 


New species of the genus Ca)ligonum L. from hazakhstan. Trudy 
Inst. tot. AN Kazakh. SSR 11:178-202 ‘61, (MIRA 15:3) 


(Kazakhstan--Cal]igonum) 
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____SODVINSKIY, MeT. 


Materials on ephemeral vegotation in the eastern Kyzyl Kum, 
‘rudy Inst. bot. AN Kazakh, SSR 13:133-1@2 162, (MIRA 15:12) 
(Kyzyl Kum~Desert flora) 
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GODWOD, J. 


GODWOD, J. Crossing of overhead channels reserved for carrier telerhony. 
Ft. 3, pe 372. 


Vol. 8, no. 12, Dec. 1956 

TFRZEGLAD KOLEJOWY ELEKTROTECHNICZNY 
FHILOSOFHY & RELIGION 

Warszawa, Poland 


SO: East Furorpean Accession, Vol. 6, No. 3, March 1957 
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GONG, J. 
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The present state and the expected development of the railroad communication 
system in Poland, p. 93. 


PREZEGIAD KOLEJOWYL (Wydawnictwa Komunikacy jne) ‘iaacabe Poland. 
Vol. i, no, 3, Mar, 1959 


Monthly list of Kast European Accessions Index, (ENAI) Lb, VOL. 8, no. 66 
June, 1959. 
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GODWOD, J. 
The economic problem of railroad telecommunication. p. 117. 


PRZEGLAD KOLEJOWY ELEKTROTECHNICZNY. (Wydawnictwa Komunikacyjne) Warszawa, 
Poland, Vol. 11, no. 5, May 1959. 


Monthly list of East European Accessions (EAI) LC, Vol. 9, no. 1, Jane 1960. 
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GODWOD, Jerzy, mgr inz. 


Application of coaxial cables in the railway telecommmnication 
network, Przegl kolej elektrotech 13 no.6:181-184 Je "61. 
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4 new megaphone system for passenger cars proposed by the 
International Railroads Union (UIC). Przegl kolej elektrotech 
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GOMOD, Jeray, mgr inz. 


New trends in the design and construction of transistor repeaters 
of carrier telephony. Przegl kolej elektrotech 13 
no.1:29-31 Ja '4l. 
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GODWOD, Jerzy, mgr inze 


Analysis of economic effects of telecommunicatian instellations. 
Przegl kolej elektrotech 15 no, 8: 226-230 Ag '63. 
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CODWOD, Jerzy, mgr inz. 


Modernization of the telegraphic network brings about new 
possibilities of services, Przegl kolej elektrotech 11 
{i.e. 16] no.2#46-50 F '64, 
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GODWOD, Jeray, mgr inz, 


Possibilities of realizing telegraphic connections in the communication 
network of the railways, Praegl kolej elektrotech 11 [1.6. 16] 
no.3:80-83 Mr ‘64, 
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POLAND/Electricity - Conductors G-3 


Abs Jour : Ref Zhur - Fizika, No 3, 1358, No 6238 


Author ; Auleytner J., Godwoed, K., Krllov J. 
Inst : Institute of Mathérmatica, Polish Academy of Sciences 
Title : Observations of Etching of Germanium Crystals 


Orig Pub i Bull. Acad. polon. sci., 1957, cl. 3, 5s No 6, 639-642 


Abstract : An investigation was made of th structure of germanium crystals 
as a function of the method of grinding, duration and velocity 
of etching in CP-4. ‘The observations were carried out with the 
aid of a metallographic microscope. The orientation of tho 
crystalline blocks was determined by the Laue method using 
sharp-focusing X-ray tubes with a focus on the order of 25 
microns. This made it possible to determine the orlentation 
of very small regions. The surfaces of the crystals, growmd 
with coarse carborundum 0.075< d< 0.095 mm and etched for 
two hours in CP-4 have displayed a block structure indepen- 
dently of their orientation. In the case dg 0.075 mm, the 
block structure vanishes on certain surfaces, but conical 
figures appear instead. A more prolonged etching leads to a 

Card : 1/2 


APPROVED FOR RELEASE: 09/19/2001 
POLAND/Electricity - Conductors 


CIA-RDP86-0054.3R000615520012-9 


Abs Jour ; Ref Zhur - Fizika, No 3, 1958, No 6238 


d to the observation of 


figures on 
sharpening of the See very prolonged etching 4 micro 


¢ tion 
dislocation boundaries n surfaces. ‘The dure’ 
plock structure appears ee £ the block structure depends 


of disappe pi 
es oe Pe autation and on the duration of the etching 
on 


"APPROVED FOR RELEAS 
us zs, E: 09/19/2001 : 
‘Cop WEBD: eee 7 CIA BRBPES: OSes ROOUS I= 20072: -9 


i : al ae rey 


ee ee oie 
carbonate for re-0 


of 
: (Brae Glownega Inst. Pract, tgo | ope yaissnye, : 


. }—8).—Water re-utilisation at Chytle factory dur/ng te 
- end of season are describatl. | Pulp-pt 
. with 0- dr “4% ‘of lima (on wt. 
| presses, mized with: diffusion 
ately; ro ietumed to the. Waetery | 
(- o%, of ime was best. Regults Se ato 20 7 
yand hot (70--80"):; ‘carbonatation, 4{ filtradinn ‘ial 
Removal of non-sugurs was was G5---88%- Astuealsy tt 
aut and for sutseqdeat yo — 
iven. Sagat losses In Aifusion wens pi 
better ith greatet pressing of ane 
; inereased, perigtl juito Brix by. H 


"som throwghp' put. 
» qualit let ders hot a abated. 


peers tae 


Henna 
iineaeaitnetstt 


APPROVED : 
FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000615520012-9" 


"APPROVED FOR brsieeniones 09/19/2001 CIA-RDP86- 00513R000615520012- 9 


HER 13: iS STEER RISEN EN EEE Uae ahi 


EIA) Ho cll ri bill SUBIR a PTS SPE esr ae TE Tet Ee S22 I SEE Techni 


—_ edie cag 

1 : : | 
yy baer : am bas 
7 : | 3 

; Pan at i 
caries te witinion wRATE rant ae Pio; | 
: —Fpesesee ie et st Ty ce 
deusz Pletesykow sh Stanislaw, almegs 4 Splat fo 

w Three! igh 4 


.  Prace | 

we or Pepcid te ilisctnerie| . 

ree Ir eB ey tool foore dieit, Parity ahd" 3 

_ pp iuice from Ov ‘ifusora hie grictically: Me idle: cee oe 

v of ie eed win t colloidal tanger fai ab ie aes | 7 | 
eget aah wale Nt ay * +E quallty of uni} HS | 


| 
\ 
de> ie : H H 
the of | recycling arc} i ea ae: ede. Mt | 
remains a, usafiectel. by eatin da av ot ee ee rae ee | ! ' 
crease of 0! ad } : , 
requirements i dunn decantoas york | i ! ‘ fee oh H 
waters hy means of dsc Ade Feel! ' 
ly. . bis Puc: Le} H H ‘ 
satisiactor! . fal ah. | id : | 
H 40 ott i : ; { 5 
abeyoas i [age * bois : | 
— de ie Py. ! 
i “seoemanermneninee t 


+ semen entis eoreoreenatl 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000615520012-9" 


"APPROVED FOR RELEASE: 09/1 - = 
pene fo tase aa mete areore SMA BIER S [AIS ZEAE : : - me z st tes = : a : : a : z : d : . 7 : : : 


Gitano JBI: 


eevee faa eam tater 


aa Bel Ee ate eee ae 
POLAND/Chemical Technology - Caemical Products and Their H-25 
Application, Part 3. - Hydrocarbons and Their 
Treatment. 


Abs Jour : Ref Zhur - Khimiye, No 7, 1958, 22949 


Author : Stanislaw Godwod, Zbigniew Zareba, Janusz Hastesyaskt 
Inst "ob ooe 
Title : From Studies of Methods of Milk-of-Lime Purifivation. 


Orig Pub : Gaz. cukrown., 1956, 58, No 12, 310-312 


Abstract : The methods applied to the purification of milk of Lime 
(ML) are discussed. The results of milk of lima purifi- 
cation at two plants using vibrators (V) and two other 
plants using decentators (D) are compared. It is Zound 
that the V-s yield better results and occupy less space 
than the D; a disadvantage of the V-s is a rapid weer 
of screens, the serviceability of which is avont 2 weeks 
in the average. The purification result dzpenis on the 
closeness of sieves. It is suggested to tract ML in V-s 
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fOLAND/Chemical Technology, Chemical Products and Their H-26 
Application, Part 3. « Carbohydrates and Their 
Treatment. 


Abs Jour: Referat. Zhurnal Khimiya, No 10, 1958, 34093. 


Author ¢ Tadeuss Pietrsykowski, Stanis%aw Godwod, Zbigniew 
Zareba. , a 

Inst * not ‘given 

Mtle : Return of Diffusion Water to Diffusion Battery for 
Repeated Utilization. 


Orig Pub: Gaz. cukrown., 1957, 59, No 6, 157-162. 


Abstract: The work of a factory with repeated utilization of 
diffusion water (DW), as well as of water from presses 
(Pw), was studied in 1955. ‘The work technology is des- 
cribed, the complete water economy balance is given, 
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KUTSIY, Yu., Geroy Sotsialisticheskogo Truda; TIMOFEIEV, M.} IDIABAROV , Ney 
Geroy Sotsialisticheskogo Truda Godyayev, Avs deputat Verkhovnogo 
Soveta SSSR, tokar' 


‘owar ative achievements, Sov. profzoiuzy 17 no.1t8-11 Ja 
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1, Rukovoditel' brigady kommunisticheskogo truda Kiyevukogo zavoda 

"Krasnyy ekskavator" (for Kutsiy).2.Chlen komiteta prof'soyusa zavoda 

{meni Viadimira I1'icha (for Timofeysv). 3. Hrigadir komplekanay 

brigady stroiteley Stroitel'no~montazhnogo uchastka Non2 Kuyby-' 

shevakogo tresta "Metallurgstroy” (for Khabarav). 4» Sudgmekhani- 

cheskiy tsekh savoda "Krasnoye Sormovo" (for fiodyayev). 
(Russia-—Economie donditions ) 
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GODYAYEV, Yu.L., inzhener. 


Determining the purity of oxygen obtained by electrolysis. 
Masl.-zhir.prom. 21 no.l:29-30 '56. (MERA 9:6) 


L.L'vovskiy shirkombinat. 
(Chemical apparatus) (Oxygen) 
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IODYCKA, Iwona 
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CODYCKI, J. : DEMUS, Z. 


Some Problems Concerning the Research on Type It Sealing Materials, p. 267. 


PRZEGLAD MECHANICZNY (Stowarzyszenie Inzynierow 4 Technikow Machanikow 


Polskich) 
Warszawa, Poland 
Vol. 18, no. 9, May 19596 


Monthly List of East European Accessions Index (EEAI), Li, Vol. 8, No. ll, 


November 1959 
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